Identification of a new CRMP5 isoform present in the nucleus of cancer cells and enhancing their proliferation.
Collapsin Response Mediator Protein 5 (CRMP5) belongs to a family of five cytosolic proteins highly expressed in the developing nervous system but downregulated in the adult brain. When expressed at the adult stage, CRMP5 is involved in neurological disorders. Indeed, CRMP5 is found expressed in cancer cells of some brain tumors, such as glioblastoma, or in small cell lung cancer causing paraneoplastic neurological syndromes as a result of cancer-induced auto-immune processes. Nevertheless, its role in cancer pathology is still obscure. Here, we show a new short isoform, derived from C-terminal processing of CRMP5, presenting a nuclear localization both in human glioblastoma, and in cancer cell lines (H69, GL15). By mutational analysis, we demonstrate that nuclear translocation occurs via nuclear localization signal (NLS), where the essential residue for nuclear location is K391. Direct CRMP5/ tubulin interaction, previously shown during brain development, does not occur for cytosolic CRMP5 in pathological conditions, leading to the suggestion that in cancer cells CRMP5 is not sequestered in the cytosol; therefore it may undergo C-terminal truncation allowing the exposure of the NLS for active translocation. Moreover, we show that the function associated with the CRMP5 nuclear targeting is an increase of cell proliferation activity.